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Mr, President ntui Fellow* of the Academy of Sciences : 

The profession of dvii engineering, upon which it has become rny 
duty, us Follow of this Academy, to prepare an article, presents so 
vast « fluid from which to select a subject to write upon that I have 
concluded to devote tlie time allotted me to an exposition and defense 
of the Wee system that has heon adopted in this State. 

There can ho no subject of more interest or vital importance to the 
people of Louisiana than that of protection from overflow; and 
whether it is better or cheaper to control the floods of the rivers 
with "levees," or lo disperse them by a system of "outlets," or 
reduce them by an accelerated current produced by " cut-offs " (each 
of which have plausibility and ahle advocates), will he subjects dis- 
cussed. 

Were the Mississippi river like the Nile, which runs from the 
South toward the North and brings its Hoods between harvest and 
seed timo to enrich the lands for the next season's wops, then we 
could change onr staples to something that would bo profitable under 
such cireiimstau cos, and enjoy ourselves daring the llood time, as do 
the people on the Nile. Hut with ns it is otherwise, for onr mighty 
river cornea rushing down between seed time and harvest, and the 
crop that is most profitable to our people, being sugar, a perennial, 
it cannot stand an overflow. Another vast interest that the Egyp- 
tians know not of demands protection from overflow. This is the 
railroad interest; for we of Louisiana cannot have grand through 
tines of railroads so long as they are liable to be interrupted six 
months in the year, with the consequent destruction of their road 
beds, and therefore it becomes imperative upon us to control the 
Hoods by s 'me means, regardless of expense. 

In trie voluminous and nblo report of General Humphreys and 
Abbot, of the Uuited States Topographical Engineers, is found a 
thorough analysis of this subject, and conclusions and recommenda- 
tions are expressed so distinctly that it seems that the subject has 
been exhausted, and the most skeptical should at once adopt their 
views, but few have been able to read this large work (even among 
the njmial river swam to be found from Cairo to the Balize, who are 



prepared to give advice ou nil subjects in connection with the Mis- 
sissippi from their local knowledge), and I will draw largely from it 
ia this article, for I could not have higher authority. 

I have boon personally familiar wiLh lint Mississippi and its tribu- 
taries for twenty-five years. I have been up the Platte or Nebraska 
river to the Rocky "Mountain.", and have sn^osi tho clear and sparkling 
gweet water as it camp, apparently, across the "divide," through the 
South I'asK, to bring its (vattes to the Gulf of Mexico and the At- 
lantic, in preference to the shorter route to tin) Pacific, through the 
Gulf of California; and from the foot hills of the mountains down to 
the Gulf the river bears a general character in its turhid, ever restless 
flow, and its cormorant-like proclivity to devour everything in its 
way — the prairie, the forests and the field a, and even the very rook 
itself where it opposes it - passage. 

After passing the Grand Chain above Cairo, the river eaters a 
wider valley, and in some respects changes, hut the same bearing 
down and building up, changing of heil and direction, govs ou on a 
grander scale, bat not so rapidly as in the valley of the Missouri. 
I suppose it is known to all that the Mississippi above the month of 
the Missouri is in no respect similar to the Misfourij therefore, I 
speak of the Missouri as fho proper Mississippi 

The valley of tlm Missouri, as I niay cull it down to the < J rand 
Chain is wearing out and sinking down with the abrasion of the 
waters, as is evidenced by the water slopes (Von; the hills or bluffs 
to the rive* bed, and na is going cm in nearly all other valleys, and 
(he i ei men so amount of soil thus absorbed is brought down fcn build 
up the valley of the Mississippi in (he delta Country, and tho ground 
on which we live is composed of tho worn rocks of tie* canons of 
the Rocky Mountains, the state, the limestone and the granite mixed 
wllh the earthy matter of the IMack Hills and mnuvais krre, and of 
the beautiful prairies of the northwest; and as each of the mighty 
tributaries have during different mouths, as the seasons pass north 
to unlock their icy fountains, or in different yoars es local floods 
may have occurred, sent down their peculiar sediments, they have 
formed the different colored strata, or by chemical process tho dif- 
ferent kinds of strata which we observe in our alluvium; and probably 
if specimens of the waters of these various rivers could he collected 
and experimented with Ivy different combinations, many of the 



formations not nmv understood could be explained, The petrifying 
waters from the bad lands, the white sands from the upper Missis- 
sippi, (ho lime frorfl the Ohio, the iron from the Cumberland umi 
Tennessee, the salt from the jlrkansas and the alkali from the Ked, 
may find their affinities, and form what tatty apparently belong lO & 
different geological period, and probably the sediment of twenty 
I'Iivvi'Ib of water, one from us many different rivers, n rigid, nolvt 
boiuo present mysteries in our geological formations, 

'-■LviDgf mentioned the difference between the Valley above and 
the valley below the grand chain, as being, the one wearing down 
and the other building up, I would state th;tt tbt opnunents of the 
levees argue that the river should Lave full sway ami let it £11 up the 
vast basins of the St, Francis, "White and tbo yuzoe'. 2>ow this 
theory limy be plausible, but who can wait the many thousand years 
for its accomplishment, especially when such accidents happen aa 
the New Madrid earthquake, that dropped several counties far bolow 
Ihe level of the river in a single night; therefore I do not propose to 
argue with the "no levee" theorists, but put them down on my 
hook as visionaries, who do not belong to our age, or period, as 
geologists might call it, for they propose to live during the millen- 
nium, when "the lion and the Iamb shall lie down together." 

Next to the ko UivKE theorists are the ulitxt theorists. I will not 
deny but that "outlets" have the effect they claim, for I have 
experienced their temporary beneficial results on a large scale in the 
outlets at Aehton and Grand Levee. When the river banks and 
great swamp reservoirs are full, then a crevasse does not imme- 
diately affect the flood in due proportion to its volume, as n 
slight depression increases the current above, but I agree that 
where the crevasses are left open as outlets and run ofT the 
tap Hoods as they come and prevent the filling of the swanipB. 
and river banks, then they appreciably reduce 11 10 level. But 
when the practical engineer estimates the damage done the 
country, or the greatly increased cost in regelating the outflow and 
leveeing tho sides of these torrents to whero they could do no 
damage, then he turns from tins theory to the so much easier and 
less expensive plan of leveeing the main channel. The facts granted 
in the work of General Humphrey s, on page 418, that an outlet oi 
100,000 cubic feet per second at or near Providence, would reduce 
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the Hood level some five feet, has been most closely con fl rated. The 
Ashton crevasse, which lias been fur several seasons same 15,000 feet 
wide, has performed this service, but consider the vast destruction 
that has been the consequence, and the ninny thousands of acres of 
vein able land that nro now uncultivated. 

When we remember that Ibis crevasse is nearly three miles wide, 
while the river at flood level is only 3000 feet wide, those not fami- 
liar with the subject, by forgetting the depth of the river, wottli! 
imagine a very large percentage of the river had [eft its channel; 
but the cross sect ion of the river is I8<i,G0fl square feet at (ho level 
Of the banks, ami a one-foot rise, ivuder ordinary circumstances, 
would seem to such would bo but a three-inch rise below the cre- 
vasse, as three-fourths of the BUxf&ce water would pass out, but the 
facts are that the difference, above and below the crevasse is scarcely 
perceptible, for only 15,000 feet of section wiil be taken from 18(1,000 
feet of section, and the difference below would be but eight (,0S) 
per cent, of the one foot rise, or one inch. 

A two-foot rise above (be crevasse would send out 30,000 square 
feet cf section to 180,000 square feet, and below the water would 
be reduced sixteen (16) per cent., of twenty -four inches, or one-sixth 
of four inches 

A three -foot rise above won Id wend out 45,000 square feet to 
102,000, and would reduce the flood below twonty-Lhreo per cent, 
of the thirty-six inches, or about nine inches, 

A four-foot rise above would send out 60,000 square feet to 
195,000 of river section, and would reduce the Hood below thirty 
per cent, of the forty-eight inches, or about sixteen inches. 

A five- foot rise above would send out 75,000 square feet to 108,000 
of river section, or thirty-seven per cent, of sixty inches, and reduce 
the il"od below a!»>nt twenty -two inches. 

A ten-foot rise would send out (if the momentum would permit 
it) 150,000 square feot to but 210, 000 river section, or seventy per 
cent, of the oue hundred and twenty inches, or eighty-four inches. 
But see the facts: 

The river was higher in Memphis in 1871 Hum ever before known. 
Ir. was higher in New Orleans than ever before known, yet between 
the Ashton crevasse and near down to lied river the water did not 
approach high walcr, and was at Vicksburg seven feet below the 
water of J SOT* 



This calculation applies particularly to the Ashton crevasse, whore 
the speed of outflow is not much greater than the current of the 
river, and the same water ro turns to the Mississippi again at Red 
river, but ci'ovassos below Bed river where the level of the sea is to 
be reached by a shorter distance than that of the fiver, the outflow 
is very rapid, increasing as the river rises, but with the same pro- 
portionate result as mentioned for the Ashton crevasse. But the 
Aahton crevasse 13 rapidly closing itself, and in a few years the water 
will cease to flow through, as vast volumes of sediment are being 
deposited over the whole area. 

Before the, days of levees, when the river had its natural away, 
outlets were continually being made and closed Ivy its own laws, 
and when a natural cut -off' was made the waters would rush over 
the banks below until they would build theui up by deposits to 
nearly high water mark, and in some other bend repeat the same 
operation until in the course of the many thousand years that tliis 
mighty river has boen flowing down to the Gulf, it has torn down 
and built Up again every foot of the alluvium possibly a dozen times 
or more. 

It can bo demonstrated that at the outlet at Bonnet Carre, which 
is the nearest point of the river to tide water above the city, would 
soon close itself, for the past season alone has left vast sand ridges 
and rock heaps that would retard the outflow next season, and in 
time build ft ridge as high as tho Metairio Ridge, and thus create a 
levee up to high water mark; and, were a channel leveed in to 
cause the bottom to wash, it would soon fill Lake Poutchartrain 
with sediment and build a barrier there. 

A crevasse or outlet of less than one hundred thousand cubic. 
feet per second would do but little good below Red river, and as 
this water escapes only daring spring Hoods, it is charged with its 
maximum amount of sediment as well as the enormous amount of 
drift wood, and taking the even figures of 1000 to 1 in weight and 
2000 to 1 in bulk, as the average sediment carried daring spring 
Hlh-hIk, we would have the to! lowing Iftots Mid figures : 100,000 
cubic feet per second would deposit 0000 pounds or 50 cubic feet ; 
6,000,000 cubic feet per minute would deposit 3fi0,000 pounds or 
3000 cubic feet ; 3(10,000,000 cubic feet per hour would deposit 
21/i00.000 pounds or 180,000 cubic feet, or per day would deposit 



100,000 cubic yards, per motit.ii 4,800,000, j lt , r Benson of three 
months 14,-100,000 cubic yards. Isovt when it is rerne inhered that 
this enormous amount of material ia deposited oil a surface that 
requires only ten to twenty feet to bo filled to the high water love), 
it can bo seen how rapid the dosing would be, and it can not 
be compared at alt to the mouth of the river, where the saruo prin- 
ciple is being carded out, for tin) Gulf of Mexico will not do tu com- 
pare with Lake Pontchutm hi or the Lafourche swamps in figures, 
though the growing out of the mouths and the constant "bar " for- 
maiians and changes of channels give evidence that the same law — 
of nature — is at wort; ; 10 my conclusions are that while outlets 
may bo temporarily beneficial, they are more eoBUy ihau the levcc 
system, and therefore not to bo adopted. 

The next in rauk as theorists on the subject of the Mississippi 
protection, arc tho " cut-off" advocates. 

I grant that wsre it possible to shorten the river, the increased 
speed of the current would drain off tho Hoods more rapidly, and 
prevent their rising to bo great a height; but tho exceedingly enor- 
mous cost to maintain such a condition, and the injury to commerce 
would so far overbalance the cost of the levees, that I doubt if any 
practical engineer ever advocated the attempt. 

Without most extravagant expenditures it would be impossible to 
maintain the shortening of the river in any one locality, and when 
sufficient bends should bo cut off to lower the flood to any apprecia- 
ble amount, nearly the whole river would have to be revetted at a 
cost of several hundreds of thousands of dollars for each mile. 

The Missouri runs down a plane often inches per mile from Soulx 
City to St. Louis, and the Ohio, below tho falls, on a piano of three 
inches per mile. From the Ohio to tho Arkansas, wo have a slope 
of six inches per mile. From the Arkansas to the Red, fmir inches 
per mile, and from the lied, two and a half inches per mile, down to 
the Gulf. 

Now were it even possible to make fhecut-offa in the great bends, 
there are so few piaceB at the present time where to make them, that 
they combined could make bnt a few feet difference in their level in 
these localities. If the vast army of General Grant could not make 
a out- off at Vicksburg, how useless to attempt it by ordinary resources. 
The ditch has been dug at Waterproof for several years, and yet tho 





river refuses to go that route. These are the only two bends now in 
Louisiana — tho Yicksburg and Waterproof — where even the cut-off 
advocates tliink it practical, for the Terrapin >"<?ek andPaJnryra Bond 
cut-oifs were made in 1867. 

Grant that these two cut-off*} could be made— and the river main- 
tained at its shoitencu distance — we would then have a difference 
between t8B6 and 1812 of Terrapin Neck, Ticksbnrg-, Palmyra Bond 
Mid Waterproof, of about sixty miles between the Arkansas lino ami 
Bed river. Wo thou have the computed distance of two hundred 
and ninety -three miles reduced to two hundred and ihiriy-three 
miles, and as the actual fall is 77.5 feet, the slope would be four 
inches per mile, and while portions of this slope might be several 
feet below the ilood level, yet where would Ibe water have gone? 

Tii eve is in) possibility of making a cnt-off below Red River, and 
upon this plane with its current of less miles per hour, we would 
have precipitated tho floods from below the Arkansas, for of course 
the volume of water has to be accommodated, if it conies in five clays 
or has ton to reach as, and while the floods above Rod River would 
be reduced, the lower river would be gorged to overflowing. 

Tti« floods are the surplus waters from the heavens;, let it fall aa 
rain or snow, and the longer time this volmuo is spread over a vast 
extent of country the less the daily escape to the ocean by our 
river, and the rousciiuent less ilood where the ftitfpes cannot be in- 
creased, as is tho ease from Red River to tho Gulf, So to shorten 
the river from Cairo to Red liiver would necessarily largely increase 
tho daily regimen of tho river below, and drown out the delta 
country. 

Hut even were it not so, aud the cut-offs would reduce the flood 
level to the Gulf, I contend that it is practically impossible to main- 
tain a shortened river, and that tho distance by the bends of the 
river from tho grand chain to the Gulf now approximates the samo 
as it was live summers after that convulsion of nature which broke 
that chain, and let tho waters of tho grand lakes of the northwest 
find a route to the Gulf of Mexico. 

Tho slightest experiment with water flowing through alluvium will 
demonstrate this fact, aud I have a hundred times broken tho little 
ponds that collect near our levees to see the course the water would 
take, and if nay trench was straight the current would assume 
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curves, either by picking tip or depositing sediment, or cr ambling in 
the sides, «nd take a dislauee that, would produce tt current in con- 
cord with the material it ran through, The plantation ditch in 
buck shot land is a di fife root thing; though even this, if not properly 
cleaned, will soon fill Dp, and then the unrestrained currant will form 
beds similar to tho crooked coolies and bayous that we find even 
where tlio land is almost level anil the current imperceptible. 

Steam boatmen all agree that the river is as long now as when (he 
first steamboat ran, though since then we have had the Bacourei, 
the Shreve, the Palmyra Bend, Terrapin Neck, Bunch's Bend, Ameri- 
can Bend and other cut-offo, which should, according to theory, have 
shortened the river nearly one hundred miles between Ihe months of 
Bed river and the Arkansas since the days of steamboats ; and, to 
my personal trio, vied -v, the 1'alinvrj, Bend and Terrapin Neck cut- 
offs are fast elongating themselves, and tire doing it at tho expense 
of oar levees. 

Scarcely had the Terrapin Neck cut-off been made when the 
accelerated current began to carry away the bank above at the 
Hanea Harris levee, and in a very fchort lime carried away tho levee, 
the dwelling house and rd! the improvements, and (ram the change 
of direction below the cut-off it rushed on the Mississippi side of 
Island 102, and reacted again on the Louisiana side, and t»ro away 
that long line of levee known as the Milliken's Bond levee. The. 
accelerated current has committed depredations above as far as tho 
town of Providence, and tho long linca of new work which we kimw 
aa the Hanes Harris, Beli & Newman, Savage, Dlawarra, Goodrich, 
Aulie, Wilton, Stamboul and Transylvania and Bass levees, have bflttt 
the result, aud live changes of direction of the cttrreut, which, of 
course, passes far nbovo and beiow the cut- off, have also taken away 
tho Milliken's Bend, Bttckhorn, Duckport, Utet, Young's Point and 
Delta lovees, until meeting ihe bluffs at Vicksburg, whom ihe river 
seems t<> have reached hard material, and starts upon another plane. 

But within the next plane there is another cut-off, the Palmyra 
Bend, and see its consequences: We have an open crevasse above 
this cut-off, tho Diamond Bond, which will retpiiro seven hundred 
thousand cubic yards of earth to close, and below the cut-off the 
change of the bed of tho river reaches to below Waterproof, and tins 
cost tho State the Point Pleasant, the Wilson, Hard times, Disharoon, 
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Bonduraut, Kempe and Waterproof levees, aggregating nearly one 
million of cubic yards. I do not know the amount of damage done 
by tlie Raeotirei cut-off before the war, but I do know that nearly 
two million cubic yards have been built in Point© Coupee parish 
since the war, and we require three hundred thousand more between 
New Texas and Bayou Sara. 

From many practical experiments it has been determined that the 
amount of sediment carried by the waters of the Mississippi varies 
in proportion to the speed of the current, and ranges from 1-1000 to 
1-2000 per cent., or one thousand gallons of water will contain one 
gallon of solid matter, independent of the vast volume, of gravel 
and heavy material rolled along the bottom. It ia established that 
water moving four miles per hour will carry heavy sand, at five miles 
per hour will carry gravel, at seventeen miles will carry pebbles one 
inch in diameter , at twenty -seven miles will carry flint as large as 
hen's eggs, and, therefore, it is easy to perceive how the accelerated 
current occasioned by thus shortening tiie river would soon tear 
down the diluvium it had been centuries in building up, unless eon- 
trolled by some artificial means. 

With regard to these artificial means I have had some experience, 
and I will simply state before going further that the man who at- 
tempts to control either of the elements (ire or water must not go 
at it half prepared, or be will surely bo conquered, for the smallest 
leak will sometimes undermine the most costly structure, and a 
single spark will sometimes kindle great conflagrations. 

An attempt to cheek the encroachments of the Mississippi, unless 
completely successful, will be a eau<=o of great injury and increase 
of the evil attempted to bo averted; for should the water get be- 
hind your works, you will have simply built an island, which may 
induce the whole river to pass behind it, as has often been done; 
and should you produce an eddy or counter current you have multi- 
plied your evil. 

It is impossible to put a small work in lh# right place, because 
the curve of the current varies with its speed, and the force that 
comes with the floods is generally far away from the insidious work- 
ings of the many mouths of ordinary tide, and the works should be 
extensive enough to cover this arc, be it three hundred or three 
thousand feet, before there would bo any assurance of safety. 
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An attempt to control the Mississippi at St Louis cost several 
millions of dollars, and a long term of years of labor and several 
complete failures. Tho efibrt was to make the river stay against 
the St. Lot] is wharf, and to do this it was necessary to check the 
caving of the alluvium of the American bottom on the Illinois sidc- 
After tunny attempts a dike stood, bat its angle was Bach that while 
it forced (lio current against the Missouri shore, it*; reaction eroaBed 
again to the Bl'udy Inland Bide, »nd formed a sand-bar where com- 
merce neuded a river. Another dike beemtio necessary, and other 
b re .':1c waters , and to kvep the river against a few miles of wharf has 
cost several millions of dollars. 

Up the Missouri river there has been a grc;i ( dcid of such work 
done, but always at considerable expense, and tho cost of constant 
renewal or repairs, 

I was one of the first successful engineers at this kind of work on 
the Missouri river, and built two breakwater; at the ends the arc 
covered by the difference of points of concussion of the current at 
hi>;!i and low water at St. Joseph, Missouri, some seventeen or 
eight ecu years ago. 

Iq these works I demonstrated to luy satisfaction the futility of 
any one fixed plan to do" such work, for each day required some 
new expedient, and human ingenuity is sadly taxed to make such 
works effective. I bad to uso piles, cribs, caissons, fascines, loose- 
brush, rock in great quantities, with the bolts, braces and lion 
HfiOtesary to bold this heavy mass together and prevent the water 
from getting behind it. I spend forty thousand dollars in gold on 
one of these breakwaters, which was scarcely larger than the house 
we aro now in, but it is there, and has answered its purpose, and 
the property pi'otoeltd by it has advanced in value from a few hun- 
dreda of thousands of dollars to as many millions. 

When we consider tho cost of building such works on the Mis- 
Houri where there is a sub-stratum of rock that underlies the river 
that can nhnost be reached by piles, wo can judge of how costly a 
permanent work would bo about Vieksbnrg, where the rise and fall 
is fifty feet, the depth at high water — feet, with no solid Sub- 
stratum within reach. 

But still the experiment should bo tried where thoro is vahiablu 
property to be saved, or cut-offs prevented, or very costly levcea to 
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de proteuted, and I have naked the Legislature fur an appropriation 
to niako tlie attempt, which, if successful, will be duly reported upon 
to thia Academy. 

Having slated my objections to tin: foregoing pi a [is for reducing 
tbo flood level, I will bow speak of the plau of protection by levees: 
In that able work of Generals Humphreys and Abbot ire find a 
catalogue of all the important works written on hydraulics in this 
country ami in Europe, and ako a history of the levee aytfi I of 
the dill went States and countries, and thoy very effectually dispose 
of many statements made in regard to the Po, the Rhine and the 
Vistula which have been made in opposition to the levee system. 
Once hating determined to levee, the next important thing is to 
determine where and how to levee — that is, the proper location, di- 
mensions, materials and manner of combining and equating them 
that safety may be guaranteed, and the interests of the State and 
the lights of the riparian proprietors be properly respected. 

Under the old law where each proprietor built Ida own levee to 
his own notions there was a constant change of plan and location, 
ami scarcely any two consecutive levees were of the same shape, 
height or material, and nothing but the eternal vigilance that was 
practical in the times of slavery kept I he country from overflowing 
every season, 

Af'"r wards the parishes, through their police juries and syndics, 
regulated the location and dimensions; then the Legislature took 
charge of the location and dimensions, and prtBCribed laws that 
compelled the levees to he placed at least one arpent from the river 
bank; Ihen levee districts were formed, and changed, and broken 
up, and reformed, and rechangod, and again broken up, and thus, 
since the levees of Louisiana were begun, there has been constant 
changes, variable appropriations, and no one system has evor been 
adopted for the whole State until the present law was passed, and 
the engineers in whose hands has been placed this vast interest and 
interesting and important problem must give a reason for the faith 
that is in tboni, and, avoiding preconceived ideas or prejudices, must 
take that which is good and reject that which is bad from among all 
the plans and purposes that they can conceive or that may be 
brought before them. And it is with tins idea and purpose that I 
have brought this matter before the New Orleans Acadomv of 
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Sciences; for, happening to be one of the engineers in trusted with 
this great and grave charge, I would lay our plana before you and 
ask such criticisms and condemnation, such approval and sugges- 
tions as the members of the Academy may see fit to make. 

Under the present law, the location and dimensions, and the stand- 
ard to which they shall he maintained, of all the levees in the Statu 
of Louisiana, has been left to the determination of three engineers, 
one to bo appointed by the President of the United States, one by 
the Governor of Louisiana, and ono by the Louisiana Lovee Com- 
pany — which has contracted to build for the State 15,000,000 of 
cubic yards of levee work and maintain tho levees for twenty-one 
years. 

While the f minors of tho law and the company contemplated but 
plain, Old fashioned levee work, and make a fixed price for all alike, 
yet the commission of engineers have decided that the spirit of the 
law should be considered, and as it is safety and protection that is 
sought, that Ihey will vary lite old plan, and adopt and use any and 
nil improvements that will tend to the end desired, and they will 
revet, interline, shore op, roll, ram and intermix with lime, and every 
other hi cans tunt the circumstances may re rp lire. 

There is a great variety of opinion in this State in regard to tho 
cross Becliou or proper slop s to be given to the levees, and I have 
much amusenif lit with the disputes of the planters on this subject, 
aa very few neighbors agree about it. The slope should certainly 
vary according to the material to he used. Above lted river, where 
there h so large a portion of sand in the soil, wo often givo a slope 
of live to one on oue 3Jd« and three to one on the other. As we 
ootne down the river the material becomes more tenacious, and 
were tho levees built at a proper season, they could be made to 
stand at elopes of two to one on each side, but from the habit of 
building the levees so late in tho season, and not giving them time 
to thoroughly " alack " and settle before the river "stands against 
them, we always take more base. In railroad embankments the 
custom la to give slopes of one and one-half to one, as tho natural 
slope at which dry mrlh will stand under the concussion and 
weight of heavy trains, but with the lovees it is different, for they 
are, when new, but a mass of wet earth, and each particle seems inde- 
pendent of the others, and with great difficulty (he sloughing oil* of 
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tlio rear of the levee is prevented. During the past season tivo of 
my levees came near breaking from this cause, where the rear slope 
was bat two to one. The levees in Europe have the slopes of three 
and two to one, but where tho embankments lire high, it is custom- 
ary to strengthen them by Immjuettes up to the heights fit which the 
water may remain a long time. lu Europe it is tho universal cus- 
tom to put the Hat slope on the river side, and it has been almost 
universal in this country, but is a subject open to argument, and I 
am myself inclined to place a fiat slope in the rear of the levee, 
whether tin? front slope is lint or not. I have, had no trouble with 
arty of the scores of levees that I have built m (heir front slopes, 
except when exposed to the waves, and thc-n a levetment is better 
than a flat elope, but with the rear of tho levee we have had con- 
stant trouble. The material on the water side is held up by the 
wafer, and only has a tendency to sink when the water falls, but on 
the back of the levee all the nitration or scpage has a tendency to 
wlide dnwu tho particles of earth and flatten the (dope. 

So I have determined to recommend that all Wees over ten feet 
high, bmlfc of earth alone, should have at least three to one for the 
rear or land slope, and 1 ntn satisfied with that slope for the front, 
for J have found in iimny of the old Itivoefi that were built with the 
five to one slope in front, have, by tho undertow of tho waves, as- 
k i lined about, three to one at tho water line. When tho levees are 
built entirely above tho height of the waves ami s. wells from steam- 
boat.", there is no need of the 11 at front 6lopo to break their force; 
and tho idea of water pressing down on such slopes to hold tho levee 
to }!« place, as some people say, is absurd, Ibc while water may 
tmgh downward, its pressure, properly speaking, is lateral and 
npward, which to resist needs the mass of earth in the crown and 
rear slope, as already mentioned. 

Where the land is very valuable and a decrease in the base of the 
levee ia desired, it can bo accomplished with much smaller slopes, 
but not wiffli a less quantity of material or less cost in money, 
tilopou of one to one may stand on both front and rear if the mate- 
rial io properly rammed or stamped by animals in tho construction, 
and by this means forcing two cubic yards into the natural space of 
one; and when levees are bnilt with carls or scrapers the slopes can 
be materially changed or reduced. And another plan, which wo 
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have lately began to practice, of placing in the levee some impervi- 
ous material by which the filtration or sepage may lie prevented, 
must nlsn enable ns to reduce the crown aitd slopes. As .said before, 
earth is not a "tie," but stinplj' ft "brace," and being ljpavir.tr than 
water will resist its pressure foot J'or foot find yard for yard unless 
by saturation it loses its own Motional qualities find melts and 
sloughs away. 

It is trae. that to take advantage of cither phi" to reduce the sec- 
tions of the levees, will refpriro constant watching that the work may 
i.i- properly done; and many will prefer the sections of magnitude, 
tliat no negligence or inattention can injure, but. this 13 not always 
practical, and the engineer most vary his plan and section to unit 
each special levee ih;it he builds. 

I have probably said enough about the cross-section of levees, and 
will now speak of the, far more diHicnlt problem: Their location. 

A school boy can be taught by formula how to construct a levee, 
but in the location of it comes so many conflicting interests, so many 
collateral circumstances, so many opposing forces, that even the 
wisest anil most experienced engineer is liable to ho at fault. 

To determine whether the bank is caving or making, may seem 
simple, and in largo concave or convex bends, it is certainly evident. 
But levees are not always built in long, continuous lint's, and the 
bank that caved last year in one part of a bend, may be a making 
bank this year, and that that made last year, awe this. Hut oven 
after you determine thr.t the bank is caving, the location of the cur- 
tain of your work depends upon many contingencies, the three most 
important of which are: the jneaus at command; the height or cost 
of the work, and the value of the. property to be turned ont or pro- 
tected. If ymr moans are limited, your work innst, he small or 
close and dangerous. If the property be very valuable, it may ho 
proper to risk your work, or even sacrilice it every few years to des- 
troying the property to be protected, and if your levee is eostly anil 
the laud cheap, sacrifice the property by all means and" save your 
work. 

These are the controlling influences in tho locating of a loot! 
levee, when no regard is had for communities or goneral plans ; 
and an individual either misled by hope or faith, or selfishness, will 
often endanger millions to save a single shado tree. 
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Under the present system there is a more comprehensive policy 
adapted, and the interests of the com inanities ^ui] l.tie whole State 
are brought into the equation, aud though some strictly local or 
individual interest has to be served, yet these are but as " tubs 
thrown to the whale," and the plan to save all xb not, abandoned. 

My doctrine has been Unit every foot of land in Louisiana is im- 
properly of Lotiieiiiij:*, and the occupant ban hut a life lease upon it, 
to he transferred to his heirs, executors; or assigns, as the ease may 
bi-, when he dies or breaks, and that the annual products of the noil 
is tin?, property of the children of Louisiana, and that, it ib her duty 
to protect her lands and develop her resources, and whenever e 
levee will pr> -teot or develop a sufficient amount of sugar, cotton, 
or commercial facilities to counterbalance the risk or cost of the 
levee should it cave in after the crops have been galhcred, I km; 
always concluded that it was iny duty to take some risks in the lo- 
cation. I have been fortunate in snch locations, ascent in three 
instances, which were the Elton, the Wiisou and the Keinpc levees 
in Carroll and Tensas. 

Tlio speed of the cave at Elton could not have been anticipated, 
ami two small works have been lost there, but they fully performud 
their object, as a large amount of cotton was protected by them 
The levee at Wiison's, in Tensas, was not expected to stand longer 
than throe seasons, because there were not moans enough to build a 
levee on a permanent line, and while it has protected nearly 40,000 
bales of cotton in the three years, it has now caved in and must be 
rebuilt. The large and costly work at K>inpe, in Tensas, will cave 
in the coming season, though hunt on the best location available, 
only three years ago. This has been occasioned by the formation 
of a large gravel bar in the middle of the river, which has shown u 
tendency to connect with the Mississippi or left bank, and thus 
throw the whole channel on the Louisiana or right bank. 

A tine work built at Bondurant's in the s-inie parish, which was 
threatened by a simitar bar formation, has bteu rendered safe for 
many years by the "lianuel attacking Bruin sbnrg, on the opposite 
side of the river; and thus with all the experience and wisdom that 
can be brought to bear mistakes are made, sometimes by loosening 
the levee, and as often by taking more valuable land tlum absolutely 
necessary, Neighbors always disagree as to the locations of levees. 
2 
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and not one proprietor in a hundred but objects to the engineer 
going so far back, and not one neighbor in a hundred but who 
thinks the levee is not fur enough back on tho other loan's land, 
ami not one man io a thoaaiiad wiH agree that be lives on a caving 
bankj and many amusing anecdotes aro told among th« engineers 
of the quMTvts between noighbtirs on this important subject, and 
the eogittteet should always take the responsibility and make a fair 
equation, m e.iid before, between the moans at command, the inter- 
est to be protected and die property to be destroyed. 

Gam?, i '(*' /h«m*s at Quantities m the Lewea each Year. 

To ui-ci'iiut, for the increase in the quantities of levee work it 
kii;;,i be i :■■ iwu that the natural surface becomes lower or falls off 
vi rj rapidly as you recede from the river hank, and all levels built in 
thf rear sf old levee* are necessarily nineh higher than the previous 
ones, and when it. retneiubcrei! that each foot of additional height is 
pluci-d at th.' hotkm of the levee, with the increased base, one can 
see how fust, the quantities multiply. A ten foot levee is more than 
three timos as largo as a five foot levee, even with the same slopes; 
but as the slopes are generally increased in proportion to the height 
of the levee mi account of the longer time the water will stand 
against the base, the great additions arc evident. 

Very few of the original levees exceed fivo feet in height, as ie 
evidet t from many of them still standing, but in the caving b h.-.Ih 
scarcely any arc now lower than ten feet, while many roach eighteen 
and twenty feet in height, and arc, therefore, not less i.lian ten times 
the size of the original levees. 

On the making banks it in seldom that tbe levees are thrown for- 
Wftrd after once being Imib; bat several eases of the kind will soon 
incur, tbe most noted nl' which will be the Bonnet Carre bond, above 
the crevasse, wi,.:re it is proposed to build a new levee, near (he 
nver, whore it can be built cheaper than to repair the old levee. 

Another cause of the increase in the quantities of the leveeB, is 
the habit of doing most of the work in detached pieces, which 
necessitates h mg wings to throw the levees back to obtain material 
to biithl with, even when the banks are not caving, which is a large 
percentage on the total amount of earth used. To close the Bonnet 
Carre crevasse is a striking illustration of this fact; for there the 
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whole line is /oar thousand six hundred feel long, and the main 
curtain but one thousand six hundred and fifty feet, as will be seen 
on plate number five In this report 

Many persons think that the mouth of the river has been projected 
into the Gulf a sufficient distance to raise the surface or plane of 
the high water sufficiently to affect the levee a, and other* think that 
the building of the levers in Mississippi and Arkansas lias concen- 
trated the floods and produced a like effect, but neither of these 
causes have produced an appreciable effect as yet, and the high 
water plane has not changed dnrhig the history of levees in America, 
as can be easily demonstrated; and this apparent riae of the river 
plane 13 produced by the levees being built on lower ground, as be- 
fore mentioned; ,md this constant increase in the existing quantities 
is produced by the same cause. 

In conclusion I would repeat the snbtdiuice of what I have just 
said; it is this ; 

The lauds must be protected from overflow, while granting that 
cut-offs and outlets afford temporarily the relief their advocates 
claim, yet I think that neither plan gives permanent reduction of 
the plane ftf high water, and that either is far more expensive than 
levees. 

I will advocate the protection of the banks wherever the good will 
compensate for the coat, and I moat earnestly advocate the levee 
system as laid down in the book of Generals Humphreys and Ab- 
bot, and as about to be carried into effect by the Louisiana Levee 
Company under the present laws, for there is now a comprehensive- 
ness of j.»laus, a concentration of purpose, and a professional re- 
sponsibility that will develop resources and means to accomplish 
this groat good, ami I believe that after another reason's work 
such a thing as a crevasse will not bo known in Louisiana, until 
another generation which has never seen the destruction of a cre- 
vasse shall have become careless or reckless hi the care of the levees, 
aud receive some bitter lessons to teach them the importance of 
eternal vigilance. 



